Abstract. The mitigation of greenhouse gas emissions has become one of the most important topics on the agenda of EU
Introduction
The environment and energy fields have gathered a lot of attention in the last decade from both public and private spheres. One of the main problems when debating the negative impact of climate change is pollution through CO2 emissions. Worldwide, there are a handful of companies which emit, throughout their production processes, 90% of the total CO2 emissions. Besides the evident question of ethic hidden beside this environmental problem, governments try to find solutions in mitigating the negative effects of climate change.
The objective of the paper is to develop a decision making model for legislation and regulations of the environmental and energy sectors. In order to develop this model, we have first analyzed the different theories which are the basis for the development of the model.
In order to sustain our model we have presented the principles of the Neoclassic and Neo-Keynesian economic doctrines which are the core of today's legislation in both energy and environment industries, by underlining the advantages and disadvantages of the most common schemas encountered in these areas, namely, the CO2 taxes and the cap and trade mechanisms. Furthermore, through our work will emphasize the need of a legislative approach based on the principles of innovation economics by presenting the common issues which lead to the failure of the Romania Green Certificates legislation based on Neo-Keynesian principles.
Moreover, our work presents a model developed on the principles of innovation economics, which could be a solution for minimizing the risks of legislation failures that so often occur in the environmental and energy fields.
Literature review
To have a better understanding of the fundaments of climate change proposals, characteristics of all three economic doctrines -two rather traditional and one emerging-are being emphasized below.
Neoclassical economics (NE) -a traditional theory for the legislation and regulations of the environmental and energy sectors
Based on Adam Smith's classic work, first approached in the 19 th century works of Jevonson, Walras and Menger, but becoming popular in the early 20 th century, the model gradually crippled the classical economy model. Today NE is widely accepted and considered the "mainstream" of microeconomics (Schneider, 2016) .
The key principles of the neoclassical economics theory are presented in the following. It is the accumulation of capital that drives growth in a neoclassical economy. Even though capital is the central axiom of NE, technology is considered exogenous, outside the economic model. (Atkinson & Audretsch, 2010, p. 168) Neoclassical economists either treat innovation as a process that responds to price signals or assume that technology simply occurs.
There is one primary principle that guides neoclassical economists thinking and acting, namely maximizing allocative efficiency. In other words, when there is a "natural" allocation of factors determined by the free choices of economic actors and produced by market price signals, interferences (policies) that would distort allocative efficiency would have a negative impact on economic growth (ITIF, 2010, p. 4) .
In neoclassicism, economy is generally in equilibrium. Such markets are usually best left acting on price signals alone, so that supply eventually equals demand. Because of this tendency, interferences that would destroy the pure market equilibrium are considered a violation of the principle as they do not reflect the free choices of economic actors (ITIF, 2010, p. 5) .
From the NE point of view, markets are best left "untouched". That means that market imperfections and distortions that impede equilibrium have to be minimized. Therefore, the entrepreneur in the neoclassical view is rather the Kirzner-entrepreneur. This entrepreneur is indeed considered an "arbitrageur", a force for equilibrium, and not a unique contributor to the economic environment. It recognizes profit opportunities when a market is out of equilibrium and "fixes the issue".
In NE markets are determined by price signals (Atkinson & Audretsch, 2010, p. 170) . Consequently, mathematical models are the key instruments neoclassical economists use.
In this model world, there are prices that take over the diffusion of all information necessary for the exchange. Prices are indicators of scarcity of goods and services, which every economic actor is well informed about, because they presume perfect information (Schneider, 2016, p. 2) .
The emotional, intuitive, destructive, transitory and vulnerable human being degenerates in neoclassicism into "homo oeconomicus", a decision maker who always chooses the best solution from a set of known alternatives (substantial rationality)
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(Pyka & Cantner, Foundations of Economic Change: A Schumpeterian View on Behaviour, Interaction and Aggregate Outcomes, 2017, S. 11).
Neo-Keynesian Economics (NK) Theory as basis for the legislation and regulations of the environmental and energy sectors
In the post-war period, many liberals reacted to J. Maynard Keynes's theory which apparently failed to address the crises of that time. They adapted Keynesianism to a technology-led, dynamic economy (ITIF, 2010, p. 6) .
In contrast to the neoclassical doctrine, not supply, but demand determines economic growth (Atkinson & Audretsch, 2010) . In the Neo-Keynesian view, companies will invest more only when there is an increase in customer demand. Neo-Keynesians recognize investments in new technologies and machines as the key to productivity and therefore to economic growth. Thus, they see government expenditures and subsidies as the perfect tool to spur demand. A fairly distribution of wealth and income is essential to ensure not only the growth in economy -because low-and moderate-income individuals would then have the tendency to consume more-but also a sustainable economic environment (ITIF, 2010, p. 6) .
In other words, because demand is what drives economy, in order to reach social policy objectives, Neo-Keynesian economists focus on the equitable distribution of wealth instead of "supporting policies that would enhance productivity and spur innovation directly" (Atkinson & Audretsch, 2010, p. 177) .
The government plays a very important role in this doctrine: instead of markets mediated by prices, we now talk about government-controlled ones (ITIF, 2010, p. 9) .
Innovation Economics (IE)/ Neo-Schumpeterian innovation theory
Innovation economics approach dates back to the ideas of Joseph Schumpeter yet was acknowledge decades after Schumpeter's death, becoming popular in the 21 st century. It was developed mainly because of the great dissatisfaction with the approach of technical progress in the neoclassical models: the consideration of innovation as an exogenous variable.
The key characteristic of the Neo-Schumpeterian economics is therefore the explicit consideration of economic development as an endogenous process, with innovation being the driving force behind the endogenous economic development (Mola, 2014) . Schumpeter and Keynes wrote around the same time, but Schumpeter had a different view on the economy. Entrepreneurs, institutions and technological change were for him the key to capitalism growth (Schumpeter, 1942, pp. 81-82) . NeoKeynesians may recognize the importance of institutes, but they and even less the neoclassical representatives create strategies relevant to them.
Economic growth is driven by innovation (Pyka & Hanusch, Principles of NeoSchumpeterian Economics, 2005) . Not only is constant innovation of vital importance for the business competitiveness and therefore equally for operational and economic performance, but it is actually the actual thing that drives economic growth.
Capital is needed for the development of technology, but it is certainly not the accumulation of capital, but innovation, entrepreneurs, technologies and knowledge are the key factors that guide towards economic expansion in the IE doctrine.
The key to better understanding why innovation is considered the heart of economic growth are productive and adaptive efficiency. When an organization creates great output with few inputs, it is productive efficient. But when it also has the ability to 
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be responsive and adaptive to changes and new situations, it is adaptive efficient. To spur productivity and innovation, both are essential. Neoclassical economics embrace policy making that improves both types of efficiencies, even though this approach might distort price signals and could end up causing a minor loss to the economy (ITIF, 2010, p. 7) . In order to do so, governments implication is mandatory. In IE doctrine markets are not in equilibrium and are not expected to be. As a matter of fact, markets tend towards change and settle into equilibrium only for a "fleeting moment" (Atkinson & Audretsch, 2010, p. 183 ). Schumpeter perceived upstreams as an integral part to capitalist success (see business cycle theory). Without the dynamics of the economy due to "creative destructions", stagnation would settle and that would impediment economic growth. In other words, this doctrine embraces and even encourages failure.
The IE entrepreneur is the Schumpeterian entrepreneur, the innovator who creates new markets by destroying the existing equilibrium (Kuckertz, 2015, p. 26) . If you take a look into the recent past, it is indeed innovation that transformed the economy and stimulated growth. While neoclassicism relates on mathematical modeling and do not give historical path that much importance, IE recognizes culture, norms and history.
The actors are not rational maximizers (Atkinson & Audretsch, 2010, p. 184) . It prevails the idea of economic behaviorism, an economic behavior which occurs when you have uncertain information, unknown alternatives and changing side conditions (procedural rationality) (Pyka & Cantner, Foundations of Economic Change: A Schumpeterian View on Behaviour, Interaction and Aggregate Outcomes, 2017, p. 55).
To create an environment that supports technologies and innovation development, spurring collaboration between institutions is the solution (Atkinson & Audretsch, 2010, p. 182) . Companies, individuals, research institutes, entrepreneurs, financial institutes and governments should work together.
The interaction of economic actors results in a national innovation system, an "institutional agreement that facilitates learning and innovation among the actors" (ITIF, 2010, p. 7). Thus, the innovation economic policy aims to create an "institutional environment that supports technological change, entrepreneurial drive, and higher skills" (Atkinson & Audretsch, 2010, p. 183) . Neoclassical thinkers claim that the solution of climate change issue is pricing carbon dioxide emissions -either through a fossil fuel tax or a trading regime -. By putting a price on a negative externality, they assume it will send the correct price signals which will spur innovative low-carbon alternatives and create space for green business ideas. In their attempt to reduce environmental inequities, Neo-Keynesian followers see cap and trade regimes as a good way to limit GHG emissions (in their case it is more about the cap than the trade).
Impact of the economic doctrines on the climate change policies
Besides, they strive for a "command and control" approach, because "green markets may not be that efficient" on their own, without a direct regulation, such as the legal obligation of an energy supplier to have a specified amount of distributed energy from certified renewable sources. 
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With the focus on demand-led growth, Neo-Keynesians finally stand for subsidizing the supply of existing alternative energy (f.e through feed in tariffs). Because law-carbon fuels will now be able to compete with high-carbon ones, it will automatically induce demand and thus drive supply.
Recognizing the dynamic, complex and uncertain economy of today, innovation economics thinkers highly support driving clean energy transformation through direct stimulation. They believe investments in institutions and mechanisms that encourage research and development (R&D) activities in clean-energy innovations and technologies are the key solutions to combat climate change issues. The push to new technologies will ultimately lead to zero-carbon alternatives, but this is only possible if there is a "cluster of essential actors" which provide an underlying basis for a green innovation system. Because alternative clean energies will always have higher costs initially, followers of innovation economics theory also recognize the importance of a carbon tax. They see this tool as a way to commercialize new energy innovations.
Methodology of the research
The main objective of our paper is to develop a decision making model for legislation and regulations of the environmental and energy sectors. In order to develop this model, we have done a secondary data research about the implementation of the most common climate change policies of today, with their main advantages and disadvantages. Based on the result obtained in the secondary research, mainly on the disadvantages of the identified policies, we have developed a model for legislation and regulations of the environmental and energy sectors.
The identification of the main policies which contribute to climate change have been done by studying the German, British, French and Romanian energy field legislation and by having discussions and interviews with specialists from the field.
Results of the secondary data research regarding the most common climate change policies of today
In the following, there are presented the main climate change policies such as the carbon tax implementation, the cape and trade scheme and the "Cobra effect" of the interventions made on the Romanian Green Certificates Act.
Carbon tax
GHG tax is a fixed price scheme set by governments on the emission of fossil fuel (Wang, Foliente, Song, Xue, & Fang, 2013, p. 522) .
In other words, a price is being put on carbon emissions with the intention to internalize the cost of the externality. A price increase on high-carbon energy should guide companies towards a reduction in CO2 emissions and lead to a sustainable, clean future.
Advantages Carbon tax is considered a way to force internalization of the negative externality's costs (Eisenstein, 2011, p. 176) . This instrument should provide a stimulus for firms to switch to more environmentally friendly alternatives: the revenues raised from the tax serve to fund clean energy suppliers and to encourage end-users to adopt and implement this energy efficient technologies (Wang, Foliente, Song, Xue, & Fang, 2013, p. 522) . GHG emission taxes could be an opportunity to raise significant revenues, which will contribute to the shift to a low-carbon economy. Besides, the explicit, stable price on emission makes to policy more accessible and familiar for both public and government (Wang, Foliente, Song, Xue, & Fang, 2013, p. 523) .
Disadvantages and Critiques A direct tax on pollution gives industries time to adapt to the prices settled (ITIF, 2010, p. 10)*. Consequently, instead of concentrating on clean energy alternatives, entities will simply find ways to adapt to the new costs of externality. This means that in the dynamism of today, individuals may not be that rational, price and incentive responsive (ITIF, 2010, pp. 15-16) : companies willing to pay the price set on emissions can easily continue to pollute and maybe even increase pollution. In other words, there is no guarantee that emissions will mitigate whatsoever.
In addition to this, there is an issue considering the fact that prices on emissions will vary, depending on the countries in which business and industries are active (Eisenstein, 2011, p. 179) . According to C. Eisenstein (2011) , some nations could easily turn into "GHG heavens", meaning that in some regions there will be an "explosion" of high-carbon energy producing companies because of a lower or inexistent carbon tax and this will surely not lead to a clean future environment. This policy instrument assumes that technological change will simply occur, so instead of talking about a "pipeline innovation", the innovation is in this case an "induced" one (ITIF, 2010, p. 17) .
When talking about carbon taxes, there is a sensitivity that must be taken into consideration: social and environmental costs are definitely not easy to measure (Eisenstein, 2011, p. 179) . It is hard to quantify such costs, consequently the issue about how much high-carbon producing companies should pay for their emissions in order to fully internalize the costs of the externality raises a concern between climate change policy makers.
Cap and trade
Cap & trade is an emission trading scheme: the government sets a limit on carbon emissions (so called "cap"), which will decrease over time. Thus, permits to emit up to that specific amount are either given out or auctioned on the market. (Wang, Foliente, Song, Xue, & Fang, 2013, p. 522) . This is how the "trading" part between companies begins and how markets ultimately set the prices on carbon.
Advantages In comparison to the carbon taxes, the "cap" set, representing how much is "enough", is seen as the main advantage. A desired level of carbon emission is namely set and this way the carbon emissions can be easily controlled, meaning that there is a more certain outcome on the climate change mitigation (Wang, Foliente, Song, Xue, & Fang, 2013, p. 523) . By putting a "cap" on carbon emissions, prices are allowed to emerge (ITIF, 2010, p. 20) . The "trading" activity between companies imposes a cost on carbon emissions, which makes this policy instrument efficient.
Besides, flexibility and easy implementation of the policy are accurate also in this case (Wang, Foliente, Song, Xue, & Fang, 2013, p. 523) . Moreover, when permits are being auctioned, the government will definitely take advantage of an increased revenue.
Disadvantages and Critiques
Emission trading schemes have a more complex design, that involves the government's empowerment of some institutions which would secure a trading system (ITIF, 2010, p. 23) . Economic actors perceive this complexity as unfamiliar (Wang, Foliente, Song, Xue, & Fang, 2013, S. 523 ) and therefore present a reserved attitude towards this policy instrument. Besides, having the possibility to buy and sell permits between them, firms will compare costs of carbon emissions with the ones of pollution permits (ITIF, 2010, p. 22) . In this case, if the costs of emission cutbacks are lower than the ones of permits, companies will stop polluting. If not, they will simply buy permits from other entities which afford reducing emissions at a lower price.
Aside from the fact that -when not auctioned-the government determines who gets the permits, there is a high chance of market imperfections to occur if too many allowances are released.
As in the previous case, actors assume that green energy alternatives simply happen, falling like "manna from heaven" (ITIF, 2010), without a direct intervention and spur on clean energy technology. Due to the facts mentioned before and the debate on how high caps should be plus the regional issue present again, there is indeed no certainty of emission mitigation.
The "Cobra effect" of the interventions made on the Romanian Green Certificates Act Romania has launched a program developed based on the principles of Neo-Keynesian Economy with the purpose of encouraging private investment in green energy production units. The concept was introduced under the "Law 220/2008 concerning the system of supporting the production of energy from renewable energy sources" and has been developed around the mechanism of granting and trading green certificates. The act is in line with the EU directive introduced in 2005, known as 20/20/20, which stipulates that 20% of total national electricity production must come from renewable sources.
The share of electricity produced from renewable energy sources was set for Romania at 33% in 2010, 35% in 2015 and 38% in 2020 of the total electricity consumption at national level.
The producers of electricity from renewable energy sources are encouraged by the Green Certificates Act, while each electricity supplier is obliged to prove that a certain amount of electricity distributed by him comes from renewable energy sources. The share of electricity from renewable energy sources in the total amount of electricity distributed by this supplier is set by law and is valid for all suppliers. The next table shows the shares valid in Romania: The green certificates are electronic documents, which are usually granted by the Romanian network operator, the National Company Transelectrica. Every producer of electricity from renewable sources receives a certain number of green certificates in accordance with the amount of green electricity supplied in the national system.
The producers of electricity from renewable sources separately trade the green certificates received and the amount of electricity they are willing to sell. Normally, they receive a legally determined number of green certificates for every MWh that was supplied in the network.
The price limits per green certificate are regulated by law. The trade of these certificates is organized in Romania by a specialized operator, "Operatorul Pieţei de Energie Electrică si de Gaze Naturale din Romania" (OPCOM), on the market of green 
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certificates. For the period 2008-2025, the minimum value for a green certificate was set at 27€ / certificate and the maximum value was set at 57€ / certificate. Annually until April 15, ANRE must set the annual individual mandatory amount of green certificates that has to be bought by every electricity supplier and producer. Electricity suppliers and producers who do not meet the annual fixed quota must pay the equivalent of the green certificates they haven't purchased to "Administraţia Fondului pentru Mediu" (Environmental Fund Management) with 110 euros per certificate.
The initial legislation version achieved its objective until a given point and succeeded in attracting private investments in already existing green energy producing technologies. Unfortunately, the legislation suffered in the period 2011-2016 two major interventions which lead to a market blocking. The first one was made in 2011 by the former Energy Minister who decided to increase the amount of green certificates received by electricity producers for every MWh that was supplied in the network. This measure is a typical regulation based on the Neo-Keynesian economic principles and sadly instead of growing the legislation efficiency, it determined a green certification inflation on the market that in turn negatively affected the price of green certificates. The second intervention, also based on the Neo-Keynesian economic principles, was made in 2013 by the government with the purpose of reducing the green certificates inflation by decreasing the number of green certificates received by electricity producers for every MWh that was supplied in the network.
Unfortunately, the above mentioned intervention affected the attractiveness of the market, therefore negatively influencing the investments. Following these two interventions, extreme decisions were taken in the energy market. In order to ensure the sale of green certificates, some operators sold electricity for only 1 RON/MWH. This is an example of legislation which was developed and intervened upon following the Neo-Keynesian economic principles. It ended failing because of some of the issues mentioned earlier in our work. The Green Certificates Act, among more other, enforces the need of a new view based on principles of Innovation economics in the fight against climate change.
Development of the Decision-making model for legislation and regulations of the environmental and energy sectors
After analyzing the Romanian current situation in mitigating the negative effects of climate change and the common issues that lead to legislation failure, we propose the following decision-making model for legislation and regulations of the environmental and energy sectors. This model can be generally applied, but it was developed as a solution to the problem occurred on the green certificates market.
By following the four mentioned steps, steps 2-4 being elaborated based on the principles of Innovation economics in which innovation is considered an exponential endogenous variable of the economic growth process, the green certificates market could be unblocked and adapted to the needs of the main market participants, leading to future investments in green energy technologies. By following the steps mentioned in Table 2 , the legislation process could improve its efficiency by closely collaborating with the private sector and the academic field, as mentioned and emphasized earlier in our work. The key solution in creating an environment that supports technologies and innovation development is spurring collaboration between institutions (Atkinson & Audretsch, 2010, p. 182) .
Conclusions
As observed in the first part of the study, both neoclassical policy approaches, which include carbon taxes and emission trading schemes, have a direct intervention on existing technologies, rather than promoting new ones.
In the 21 st century though, the consideration of innovation as an exogenous process, as something that will simply happen without any direct intervention, is simply wrong (ITIF, 2010) . Without the government's direct approach, incentive or spur in supporting alternative radical technologies, there will be no long-term positive results generated by supporting current innovations in fighting climate change.
While supporting only existing low-carbon technologies instead of investing in zero-carbon ones, there will be no shift towards a green and therefore long-term, sustainable environment. Fact which was stated some years ago by authors interested in climate change topics.
"If there has been acknowledgement of this fact for some years, why have IE doctrines not been put into practice?" would be the consequent question to the earlier statement.
After analyzing the policy making process in order to better understand why innovations in this area are often limited, Howlett (2013) came to an interesting conclusion: because uncertainty and high risk are involved, decision-makers often choose to do less to remediate an issue, rather than take the responsibility to be blamed for a failure, situation which will put them in a weak position.
Today though, with the awareness of the climate change issue highly increased, governments have no choice but to appropriately respond to spur transformative change in the clean energy sector. Consequently, simply hoping that innovation occurs is not enough. Price methods alone cannot lead to such a radical shift, but a system has to be created, which supports direct intervention on fundamental technical improvements. This is the key to a long-term balanced economy, away from carbon-based energy. By following the steps mentioned in Table 2 , the legislation process could improve its efficiency by directly supporting research centers and the implementation of technology in both the legislative process and in the environment and energy fields.
As shown throughout this work, Neoclassic and Neo-Keynesian approaches, and in consequence legislative attempts based on carbon taxes or cap and trade schemas, cannot offer optimal solutions in fighting the negative effects of climate change. The belief that technology and innovation should be treated as exogenous variables that naturally occur and have the sole purpose of sinking costs and improving process productivity and efficiency has shown its limits. Governments which base the legislation process on Neoclassic and Neo-Keynesian principles when regulating the environment and energy fields end up creating cost efficient opportunities for large companies which easily adapt to new regulations in order to sink costs and maximize their profits. When addressing the problem of CO2 emissions governments and companies should focus their efforts on finding new technologies which will eventually replace the current ones which are polluting and damaging the environment.
In conclusion, by creating a political mindset based on the principles of Innovation economics, new technologies and solutions in fighting the negative effects of climate change could be found by constantly investing in research centers formed around specialist of the environmental and energy sector and by supporting the collaboration between public and private institutions.
